♦„p»c« Mtf AppUc.lio. Uid-Opcn No. 2000-306395 

■Sc^doao, Failure J*** «— -0 . - — " 

Manufacturing Semiconductor Device" 



The 



following is an ana retevaot ro ihe p.eser,, applicndon. 



„ rhe p,e*n, inv„,ion, no, onl, Ore nmouM o. dm. 10, coilooling M. Oil 0... 
« also *e — , of rime fo, Casing .adore ™des is appnrenrl, decreoscd 0, effrcrc, 
iO.„,if,cO„n o, a mol.U.d. o, bf, and s.aoiH^on o, m amo.,1 - *- »■ 

,0 olasaifping »*- -das which nl.o.s Posing W to — - — ~ 
Ceding More modes and me 0* in . — - * — " * 

f.il«.a 0,1 da,, from . devie. and .n nn.lpz.ng — . » — 

15 . p^ico, — 1. order of l.pou, o, - —Co, device, »nd on *, Oosis o, me 
bi, da. sudjeaed ,o me phesica, «on, a iudgao.m is made wOeme, ». . » 
^ of 01, faifures in e.eO region defmed in 10a semicondue.or davicn, nnd . 1*. - 
fc semiconductor device rs an.lvaod Oaoed - - —on o, ,0c defined region wOicO 
was judged as including n multirude of bll failures. 



(A) 



(51)Int.Cl.' 
G11C 29/00 
G01R 31/28 
G06f 12/16 
H01L 21/66 



655 
330 



F I 

GUC 29/00 
G06F 12/16 
H01L 21/66 
GOB 31/28 



»§B2000-306395 

(P 2000-306395 A) 



655 
330 



Z 2G032 

A 4M106 

Z 5B018 

B 5L106 



(21) tt«MW 

(22) mi^B 





j^H5fii-U0065 


(7DHWA. ' 000005108 





(71)m«A 000233480 _ 
(74)K»A 100061893 



(54) [fera©^^ 



a 1 




gt&B **«■<!«■ **** 




( 2 ) 

1 

Html] 4MW««»&7*****^: r ~*** 
[MM 2] *»(Wt*67x^K^r^** 

r ±«B*aw*Kia© ^ ^ r * b Bcaw**. a 7 y * 



2000-306395 



[MIS] jMWWmfrfe^*^^*^""^** 

*£ftftlfcU c©7 4**A'«**** 1 ' fe7x ' fA ' 
hC^iU ^©^snfctl^A"^**** 

tii±w*M*K'**< ********* 



j£^tifc7x-r;i/br^ h^— ^^SCbt±IB^(*^ 
g£ttbT&£3ftfcBIHB#fcfc** h^&tf^&b 

«bT^*B»«*©*Mt* u ^©iwsnfcK* 
. mm si ^^^#m^v^^^^^ 7 ^^ 

©ir^b-c^^nfcBi^^^ , >^< 
at* b^^mi:©Ba^©m^^s^^^tt 

©^AfW*tT^«Wfxa4:**-r*-fc*W»^* 

mm9i wmw^Mwa*^^ 



( 3 ) 

3 

k ©^*©*«**^ 

[|M1 0] 

■t»urf«*nfer«wwicii>ft< ktw*! 5 * 
kE9 bMPFAi:?* VTA*********** 

* a mmti amL&* a * ©««&»£**<**« 



2000-306395 



*• , 30 

[0 0 0 2] 

*3ttMfc iffliiSB©*^^ 

cntt**/^©'*©^^* jv ^ * st - 

U WT7*^K» bfc«f£> ©* 

*«H©IWr*fTS OWWRl :«WB 

6 1-24 3 37 8^&«) . 



5vwx©^Aisa*»*rb-tv^. ^ftt-F^ak 
Bu 7i>fK9 nM&sa©^*— > (w*^ 

**#**£**•*-**■***• **■»©**->■* 

[0 0 0 3] -tf-tK M7i^n;';HHfffl»« 

urn** w.Mt^<^^^ i!mmm% 

$8 1 9 9 7.7 N014P10~PH) . CftC 

statu <n6*«wfr* , 7-*^- J ' 9V ' (WTW 
s) c5*-**<Bai-*si:<wtt**<« c *' fc * z 

[0 0 0 4] 

[»flB*«»ftUA-5i:1-seHB] a-iWWtf 

T ^ m *_b-^#k©.«fcl$CI$fB#***»3i 
tt *ftCttJ61-SB*Roes> bM* 5 ***:*** - 

EC g» Vol. 50 No6/1997 P 66~ 
p 6 7) . 

[0 0 0 5] «BCJi*WW>IHW=JL6^*tt9-f> 

>*«m-*©c*»«m«*, «vvw,uo«/t*- 
*/N±c*ft-r*T*«* 5 o o t*> i o o o«'j>bf^ 

[0 0 0 6]-^ ^*iJTOh*>i»^W« 3 * 

chfetf^ftR^f 
yavlflJW©****"*** 11 **^ lK»«tf 

cfte©^At:>y btfjRv^cttmst^fcfcaa. u 

i^b «jttf6 4MDRAMffl«t"ttt**^f** 80 



( 4 ) 



To oo 81 *««»■«* 20 

are, flo**B*»©**K«^ w *** l/t * 



ftH200 0-3 06 3 95 
6 

r± B*«MiBC»l/tWesftfcB««^ c ** 

B ©n r* «t»i«»7 -fj;*;v««*«iu 



^ H t SHS^a cmuum-i — ■ 

©*ft»^Sff^*«*S«* & ^*S fc ?i 

*!o oTStfc! *«MU «MWM«^ 
&£©£■;/ h*Jil©$6ife»fc»£***' 5 <=**' r *^ 



( 5 ) 



at^a**^***?****** *fc, *»bb> 
<«ss©w r* ncw»»" s»**ta*« 

h55 _**5HgbT±B*S^B©Wr*b«L-* cn 



2000-306395 



^afcKf h##6*at©Bi^«©«**< k tf 7 ' f > 
#*a»*T *-*^A*8^T*»(M»B*B*r * - fc 

v *fc#&iM^B*«ai-*= 

[0015] a±wnbfcina««fc*ntt. f^* 
titc * u < v s nfcB»«**Msg u 

ceBMWMC. **<fc* WML. *«F re 
wUHPFAj -r?^a^2>i?Hbfe©t% BSC*!* 

wn-twmu srs©**<*§SB (*^» 
iefcb-c^awwfeff^-i:* 5 ^**' *fc* *«U* 

5gf!S«*&i&5Eb, £©BBW**^ 'J>fe<k*> r « 

M^fij *<fctf re*b*»*&j -c-#«-r**?cb 
act KwhTAfflaaawJEBceB-raifc** 

[0 0 16] 

[«W©^16©»«] *S8l8C«S**<**fc* ¥ * f ' > * 

7 (SITBCFBMMM-) ffi*BB3k, ^AiMS? 

i-) 4k 8?ffiWS5i^ FBMW*«B3, *Jt:&» 
WS4. *5 HVmtrW S 5 fco* « * » b «** 

KB*tf^. *bT, *«BC*»*^4 r *» tt ' x 
^^243iatFBMHl*KB3K:io7:«aU 

^«ws4, «?wws5tt, ^to«.a«a«^«-e* 



( 6 ) 



««. www*"- *^ fflr * 

« 1 9 9 7. 7 NO 14 P10~P14j t^B* 

acnaswr;: tire* 

[0 0 1 81 fcZS^ PBMlHi»3»6W U 

|00 19W«WIKfc#^«2^; 
W S 4 C«38S.n*B*7 » b . - 



2000-306395 
10 

( !LIli-* x 

-9 (E. 0. F. ) *■»"*. 

aa**n»v»* ***** :ra_; :*J 

*A^S4C*l^H4Cw1^*» 

■roans. c©©fs©it!a*««f*«as 4 1 w 
toot*!), *n&©ffi«?-****£ B ^® a *T 

jWWtMC". ****** 7 r**o«# 

To 0 2 1] *C**r*« 8 4 1 ©«»*■ » *»^ 
»b<WHf*. «yiSB4 1tt, *»»J 8 * 

6 fe^U-CH 3 * >Zl®n/! 

*tnPMSSB4 2e:aB*3**. «DSSe4 1 



( 1 ) 



11 



jH«K4 1.tt. 74******^ 

vM-ncurt, 

wl^WtCBI 4 3***tfWS5©*** 

(wafer-end) £SG 
tJ*ltt(S4 15), W»T«W(S4 16) 

«a.4Ut«^W (8 416 I tt, « 

lr .-.-mi -r*>w> H-rsaus 50 



0 0 0-30 639 5 

12 




[ o o 2 3 ] * vx , iaasit 4 1 », h i- * * *- 

dot-end) *»tf*ofcft6« 
(S417), nvh»T«« (S4 18) fcfrW - 
«MMC^0Htt4 2-Cttn ^JJfJ 

S*tt*D»mT«a(s4i8) ft, a« D »^ 

n , b#9*B»6©* 'J rfcfc", *©° » 
^SigfiS&ffS. FBMIn*««3*6B«OOvh© 

W S4l:*«WfW«» (S41) 

4 12), WB-r**(S4 13) , MSSUS 
4 14) t4o)(! ! l* ! ffb*i5. -©«> 06£7jvf<fc 

*) , -e»6*ifc9'-* ©iBffwara©®**™®* 

* ^^2©^>vf-^>«©^»-«M«" t -* S ^ 

ra»y->M («w*fli«a) *^ pm**** 1 

MHNHMN***. Z©*^ WJf 

[0 ^4if^o«e»'-'* K " >,Mf ?! 
bT*r**^^tt, 

==_*m ! 9*s«|too-CV.S:v^* J ©* s ili«*sn 

r!*v '»o«w*t«u *©Bia***r* 

roo2 5] 7-fy*iH««« (S4i2) tt, am 
»*. «waa(S4i4) t^^ZZZtll 



( 8 ) 



13 



cEtt^LUii 

jM&*M«bi«w* «ia-rftcpu©«3i 

[0 0 2 6] ^--t% fclMlfcfcHTfck 
mym (S 4 1 3) .oM«HB©3f A«ffi*C«i-4lft 

[0 0 2 7] *1\ J««*4 1K:*V^ .H7C^r 

5o c©MM«fe if^i^^t^v>u 

W 

u^** 2»&*» t*-* 6&^urmf#-rs- fcfc 

^rtoyt'JH* JS2[lg&«Ja£©«fc5fcB»«S# 
[0 0 2 8] :;t-, jw»4it^twt^ 

(S4 12) Tf7-f^*^***^fe^ Hvh5S ^ 

N (y) ) (***7S8 1) o 

*HR (FN (x) ) UTfrS8 
2) o FN (x) > FN (y) *«^t, &m&PW 
7x^^^M (FNtotal) »**>V« (* 
fv 7S83) . *bT, i©FNtotal#-««tFNc 

«3FAj kwu (****S8 5) . BStta#©ffi« 

fcfcfc***Jl©^-*fcfitt»4 2fcB»3*3. 
[0 0 2 9] dCtfFNconst*'J^<«9t^1*n«. GI 

r©B«f**«--fc*<* MaffWi*** 1 *^© 

«febWft»S* *©^Aeyh*©^tt#FNcontft 
fcbtb*5©*> FNconsttt* 



^§12 0 0 0-3 0 6 39 5 
14 

re^ b^ss^&j ©*l£fcfr$ Utv^SB 
e) o ^^©fwwffla©^— ^***tt*** <s * 

otbtwtw. «ta©»«ttfe^^^** 

*h#»MU tMItt Uf^S8 7) . Bftff 
«Mil:*CWW«4 2fcB**«. 
10 8 6 t*^t >MWfc«3£*W*' fci: 

iWfeA/tl^ (^v7S8 8) o 

8 9) , X^fpi7>r>©^^«^m^g4 2Ci3m 
[0 0 3 0] fct, ±taB««*«CY*ig7-f >±U- 

0) , cft£iftfc-rfc©tt ry*fii7-f >^fij 
b 0*^*73 9 1) s Y3&ft9^f>©*»fc*tBlt 
20 «4 2fcfB«S«. ±«aB««*«t»*^ 

9 2) o £n£?Sifc-r&©fc* r »»^Aj ^f^J* 
^^^S9 3) ^ 



&j ft«tU j^&*a©{M*«fc#£ffl««B4 
jilfc^ll-* (^^S94) o ZZT- «m® "©£ 

30 *bi:*«Hi oK^^^i^m^w : 

5) • 

[0 0 3 1] ±B^nfc*«*ft^«^tt*©ftfcb 

(***7S9 6) ; *©(ftej£«*:#MS«§»4 2 

t?hu rcesnfcBttfc**^ woi^x 
^^Kvb»*iWH-r*«w#Ar>Tv%*^ -©^ 

>*ajwf ©«• * « s»«5 «t vift^ * * fc ^ m 

j^fc£sfc©^fc**^ 
40 ^^-e^. i^ ^Fpi^t^wa 

[0 0 3 2] Kizxrvys 8 6© rtr^ RJ 
©B»7n-Cov>TH9ft«v^t»Wt*- » 

S^©4 ltt, ±B©«<«««« fc **** lfcX 
*fl7x-f^Kyh*FN (x) COV^Tfc^h^A 
(010) fcf&frr* Uf^S8 6 1) • ^©t^ 

ft (FN (x) ) MfTftffiSIW (UiiU7>f>© 

ft) ^^t>bfc*)©T*fe^>o jaa«t«4 1% 

50 jfe*nfc««WWW«fcn*1- («D *fc*^TUS 



( 9 ) 



15 



^ThxMM (M/N) FNtotal) 



«B2 0 00-306395 
16 

(SI) 



Ntotaltt, **»78B3MnrVt*lB**i*. 
[0 0 3 3] *C *WIlSB4 1tt, ±Bfc*hf*A 
ca^TThxttTO?^*^ H*FNx***> 

*. *bt. WB^t- FNx/FntoUl*Jf 
8 6 4). *U FN / ( (n/m) FNtoUl) 



10 



fflvm x*kw>k* vwc»*. FNtota 

l#MxN*»** = fctt«^. *fcThxttO*6M 
*?©*Sfc»K Thyl±OiP&Nffl»*£fcS. 
[0 0 3 4] ltt, H«®«aanit)> ±13 

»FN (y) C^Wtfc*^******"* 

7s 8 6 5) . *c, «aa«B4 i iftffisnfeaiB 

«WWC*fc*r (»2) StK«v^b*v^Thy* 
5fc«>S Wf»^S 8 6 6). 



(«2) 



20 



HIMH«WWC*»*x«l(IOK» F 
NtoUltt. »»rB»JWt»iM' 
[00 35] «C MJMSB4 1BU ±fiJt*h^A 

y.+i (X?-^S8 6 7) . *bT, ffiS«B4 1 
It, FNy/FntotaltfBrS(t (Th) 

K-5 Uf»?S8 6B) . *U FNy/ 

FntotaltfBrSffl (Th) WT©«^Ctt, K»M> 

aj k«s (^»^S8 6 7) u *©B«e«©ffi 

tn«, CPU3WBWSBB4 ltt, »t^ 71 ^ 
[0036^T. «lt«^*WBWi* 1©«S* 

■rtCAH3M»fc»C*«MHH«WI* ^"J* 

-es*«caofc. cftc*»VFBM©#-*«»J 
»*©«a«#iii****''* ;lil * < ' n* t -> 5Wti - 

[0 0 3 7] *fS«C 



jKJR3ft3fc«>* ttH»^*«8BlbTy^ I* - *"** 

30 fc*HD5 s -*M*abfcnn»M*> *SfXyA#» 
H3ftTV*67D— /fey* b&ff^tf*^. 
[0 0 3 8] a±»WbfcJ:9C, ^fi»«WS4t:*5 

« )H«fWS5C^r»W*j8»tV><±Tf**Jt* 
*. BP*, ^ftd«WS4KJ3V>-C. FBMUWHIS. 

a^sasns^t-fc* (tr*h«©a> *&««) 

40 „7 > *ffifeb<tt^f7 , rttMbT««-ffl*nfcB«« 

s6CDvb*ffiT?»a«aiB4 2cia«*ns=:fct ! a 

c»b-c«s«*««!a* s «fi*^" !:g3,8RB4 2 cgB ? s 
n-o^©tN ^a^»f : -*'^s*«B4 3ca^ 

6Cfc*Tf*ftU «fW8 5C*» V-7-»6**b 
50 T»«f*JlkCJ:rj-ClWWS5fc*V^*«brft« 



( 10 ) 



17 



»©^**«**^'^-^^^.*5J 

S 4 » 6<D* rrtOWMWMW)^ A^"*- ■ * 

ttlv-CZ. ***** *8»tiBt»Cttt 
r 0 0 4 0] re* fWAJ *^ 

ill. iff(u.*wnB#f« J ^ 

US) MMrt-SfcS*. «B1-»«»tt.«»oft 



«BB2 000-306395 
18 

[00 4 11 *=-e*nu ftWfvfc*******; 
tax. ^*fc*c5bfce*h*a©£#fc»^ fcb 

ru^^wfc&seit*-^**- ****** » 
iBbfe!K at***©*™***-** 1 *** 

* 0 0 4 2] *fc> WfWS 5»C13V>-C, e» WW 

#%b^:^^^.^ , Jr©»©sa*.ff*2.» ,;: * ? " , 
»«* tra i 4©»#0fc^^f•esl-rs-^ 1 > s ~ t#?, • 

so -^ ttiRissi * fe2>v ^?;^?!S& 

wc**.*u *^«c«-* v^-**** 

40 ^«*.*^*WWS6««J-WJW 
^»2tC*Slt67x^;vK*h«l«*'»TbT* 

tttfi-t, ms©**^B©7x^w^^-*J 

50 t ^W»t5^S^CUWi«fS<T^W 



( 11 ) 





»B12 0 0 0-3 0 6 3 9 5 
20 

*ii 31 e-v h*fi***c 

.~jM«B (CPU) , 4 2-4BWM. 4 3 wr» 
20 B*©Hi±>«S> 4 4-X*«*. 



2 



on i 



a 2 



Hi l] 
1 1 



41 



6 



[04] 

m 4 



- 6 7 




,42 




43 



S*KB« 




[06] 

a 6 



( 12 ) 



^2 0 0 0-3 0 



103] 
m 3 



Bl 5 





( 13 ) 



OTB20 00-3063 9 5 



m 8 




( 14 ) 



^182 0 0 0-3 0 6 3 9 5 



[09] 
] 9 



[013] 
IB 1 3 



^ 



S86 



f 



300 



FN (x) <D 



Ufc^Mfc Thx 



S861 



S862 



S863 




WW'-WiflFJft 



I Lt^filThy 



£FNy 



S865 



S866 



S867 




T 



B31B«tt 



r<p- 



zoo - 




100 



[014] 

m 14 




( 15 ) 



ftm2 0 0 0-306395 



(72)3SE# *s 

F*-A(##) 2G032 AA07 AB20 AE09 AE10 AE12 
AF01 

4M106 AA01 BA01 CAOO CA41 CA50 
DA15 DJ20 DJ21 DJ27 DJ38 

5B018 GA03 GA05 HA32 KA01 NA02 
QA13 EA02 RA03 BA11 

5L106 DD25 DD26 



